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DISCUSSION ON SUGGESTIONS FOR ELECTRICAL RESEARCH IN 
ENGINEERING COLLEGES" (KARAPETOFF), CLEVELAND, 
OHIO, JUNE 30, 1916. (See PROCEEDINGS for May, 1916). 

{Subject to final revision for the Transactions.) 
J. B. Whitehead: There is truth in what Prof. Karapetoff 

has to say about the products of research from Germany and 
England. I do not know that it is quite as definite as he would 
imply, but I have in mind the character and form of the publica
tion of the results of research as given in the German and Eng
lish periodicals; and the publications of the German and Eng
lish engineering societies, I think are superior to those of our 
own. I would make a plea here for a more careful editing of the 
publications of our American research. Certainly a comparison, 
particularly of the German publications, with our own will, 
I think, indicate that there is truth in what I say, namely, that 
these publications are better prepared. The precautions that are 
taken in experimental work are better described, and more 
effort is made, and I suppose more careful editing accompanies 
the publication of the results of experiments abroad. 

As regards the special fields of investigation in different 
universities and colleges as related to their particular equipment, 
I do not believe that is a practical suggestion. I thijik that 
research is a question of men and minds, more than it is of 
equipment and location. I do, however, believe that continu
ation of a particular subject that has once been started is a 
most prolific and valuable principle to have in mind. It is one, 
fortunately, which results naturally in the course of events— 
when a particular line of research develops and a mature student 
or a professor is conducting research, it is most natural that he 
should invoke the assistance of the younger men, and the younger 
men's interest is at once attracted, and so the work continues 
naturally. This condition obtains in many places now. 

I believe that the suggestion of prizes for investigations is 
a very good one. We have a number of prizes in this country 
now for conspicuously valuable results of research, but they are, 
I think, usually given as rewards for completed efforts, for more 
mature work. I believe the offering of prizes for work done by 
young men, perhaps before they leave college, would be a very 
valuable incentive. 

The suggestion of a Research Committee is not a new one. 
I had in my hand before I left my office, and expected to bring 
with me, a small pink leaflet that perhaps some of those present 
will remember. It was headed "Committee on Cooperative 
Research," and I think the date was 1903 or 1904. That leaflet 
sets forth a number of subjects from which in the minds of the 
Committee profitable results might be obtained. I was interested 
to find that a number of the subjects which were suggested in 
that comparatively short list are still to be found in Prof. Karape-
toff's list. 

I do not think that the list of subjects, such as given by Prof. 
Karapetoff, goes very far in helping the investigator on his way. 
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Fields for study and for investigation are not difficult to point 
out. I have found in my relation to this subject that it is far 
more important, not only to suggest the subject, but to outline 
the attack. It is almost always indispensable that this should 
be done. Obviously, an investigation cannot be attacked in 
any direction without a complete survey of the literature and 
the work which has already been done. It is not · possible, 
however, to entrust to a young investigator a study of the litera
ture and to leave him to work out the lines of his attack. You 
can point out the literature to a student and tell him where to 
go so that he can make a survey of the whole field, but even then 
he cannot digest it. His judgment is not sufficiently matured 
to enable him to decide which are the contributions most valuable 
to the particular line of attack he has in mind. I have found 
much to my discomfort that it is the duty of one who is attempt
ing to inspire research work to go much further than to simply 
suggest the subject. It is almost invariably a case of outlining 
the apparatus and the equipment, and generally also ordering it. 

Alan E. Flowers: I think a great many colleges have made 
use of lists of thesis subjects, such as are submitted here, possibly 
not so long, possibly more varied in some cases. Such a list 
has very generally been found to be very useful as a starting 
point, and nothing that I say later should be constiued as -op
posed to the idea of having such lists, but it is certainly true, as 
Prof. Whitehead has just said, that the most important thing 
is, that the list should be supplemented by personal interview 
and by a considerable amount of suggestion and in some cases of 
instruction. 

I am also very much interested in the idea which is advanced 
in the paper, of giving prizes for research work. It has always 
been a matter of great regret to me that the original plan for 
the Edison Medal was not so arranged that the medal would 
be made available, in some measure at least, for worthy under
graduate theses. As I remember the conditions, there was a 
certain age limit, and in addition it was provided that the 
thesis should be entirely the work of one man. In nine theses 
out of ten, the thesis is the product of two workers. There are 
several reasons for this. One of them is the necessity in a great 
many cases, particularly the case of experimental theses, for 
two observers, and as it is out of the question for a student to 
hire his observer, he must have a co-worker. This provision 
eliminated most of the theses of any value. 

I think the conditions for such prizes could readily be changed 
so as to greatly stimulate experimental research work in the case 
of the undergraduate, and I rather think that there is some need 
for such stimulation, because the student who conducts an experi
mental research thesis is greatly handicapping himself as com
pared with the student who conducts almost any other type of 
thesis. He is very sure to put in more time on the work; he is 
very sure to have more worry; and he is very unsure to get re-
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suits that will satisfy anybody. Anything within reason that 
can be done to encourage and help the experimental thesis is, 
in my opinion, worth while doing. 

I am quite sure that, however much I would object to an educa
tional committee or a research committee defining what subjects 
certain places should take, there is a great good to be obtained 
by getting major lines started at particular places and endeavor
ing to make it possible to continue that line of work at that 
place. 

The reason I object to the scheme of fastening research 
subjects on places, is that I believe the most important thing is 
to keep the door wide open for a large number of individual 
suggestions. Whenever we begin to use the fixed method, what 
might be called the autocratic method, it seems to me we are 
killing off the most valuable and the most useful of the possi
bilities, that is, the origination of ideas, the origination of sub
jects, the carrying on of individual work and the encouragement 
of originality. 

Scholarships would help, to a certain extent and possibly 
the most useful thing would be something in the nature of indus
trial scholarships, made available, not for the undergraduate, but 
for the graduate student. The undergraduate student who shows 
ability in research and has originality, would be encouraged 
by the prize and he might then very easily be led on to the post
graduate work of great value. 

I think that great good might come to the Institute from a 
Research Committee. I am a member of the Research Committee 
of the American Society of Mechanical Engineers, and I have 
been very greatly impressed by the possibilities of that com
mittees' work. 

I feel it would be hardly right, however, to leave this subject 
without saying one more word about ''prizes" I mean by that, 
compensation. I am afraid that at the present time there has 
come into existence the idea that in research 'Virtue is its own 
reward." So far as I can see, the relations between compensa
tion in research work and compensations for other kinds of 
work is very much to the detriment of the research worker, 
whether he be working in pure science or applied science. That 
seems to me a fundamentally wrong condition, and I think it 
ought not to pass unnoticed. It is not only a question of the 
right of the thing, but also a question of the amount of work 
that might be done. It is a question of the encouragement of 
additional work. I have long had the feeling that there ought 
to be some special form of compensation, besides whatever 
there may be in the way of salary, whatever there may be in 
the way of reputation, that will come to the worker for each 
particular thing which he brings out. I see no reason why, a 
research worker, who reaches results of value, and allows 
them to be put on the market, should not get royalties, should 
not have the sort of thing granted an independent invention. 



1916] DISCUSSION AT CLEVELAND 1517 

The large companies ought to give serious consideration to 
granting some special royalty or lump payment for each inven
tion developed by one of their workers. 

C. E. Skinner: My attitude toward this subject is probably 
quite different from that of the man in the university, as my 
whole experience has been in connection with a large corporation. 
I have many times been asked by university men to suggest 
subjects for research work. I find it a very difficult thing to do, 
because it is hard to outline the surrounding conditions to the 
man undertaking the research. One does not always know the 
facilities at his command, and the large corporation is, as we 
all know, whether you are inside or outside, somewhat jealous 
of the information leading to new things. 

I think that some of the cautions, some of the advice, given 
by Prof. Karapetofï are very good indeed, and I am not sure that 
some of his subjects, shown in the list, are not too large. I fre
quently tell my associates that no matter what a subject is, no 
matter how small it seems to be, if one goes into it completely— 
going into literature the first, which should always be done, 
going into the investigation with a view to finding out about 
all that can be found out about a particular thing—the subject 
will grow and the interest will grow. 

It very often happens that the by-product of the research 
is of far greater value than the direct result. A research may be 
entirely successful when it proves that the object sought cannot 
be attained. It is very hard for young men, particularly, to 
get that viewpoint, that the proof that a certain thing cannot 
be done in the way he had an idea it could be done is of as much 
value, perhaps, as the doing of the thing he sought. I t practi
cally always transpires that in the case of doing research of that 
kind there are some by-products which are extremely valuable 
and make very good leads for further research. Having that in 
mind the suggestion of continuous work on a subject when once 
undertaken is very good. 

I have been very much interested in the last year with 
the attempts of some of the British people in endeavoring to match 
up, if possible, with the German research. This war has brought 
home to the English, as nothing else could possibly do, the de
sirability of working in advance of anything they have hitherto 
done. I think that ought to come to us in America in the same 
way. We have had a stimulus here in the enormous orders for 
material, and we have had a stimulus in the cutting off of many 
materials which before the war were available, and research 
in industrial lines is going along at a very rapid rate. The Eng
lish people feel that on account of their having a very large 
number of relatively small corporations, that it may not be pos
sible for any one of these corporations to carry on the work in 
an entirely satisfactory way. Consequently, they are talking 
of a co-operative research arrangement which would take in 
the industrial corporation, the university, and whoever else 
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might be interested. There is a germ of thought there for us, 
that some sort of co-operation is desirable. 

It is not easy for the industrial corporations to line up on this 
matter of research, on account of the fact that most industrial 
corporations in this country depend for their business on the 
protection given by patents. Patent protection, as we all know, 
is a difficult enough matter as it now stands, without having 
the added difficulty of the suggestion proposed, that is, the re
search being made by the corporation, and then the idea developed 
patented by some one outside, with no control by the corpora
tion resulting. If our business is founded on patent protection, 
then we must have control, and while the work of the university 
can be of great assistance, it is difficult to tie that up in a satis
factory way with the control that must be had by the industrial 
corporation. 

I have stated on a number of occasions, that it was a shame 
to have the equipment which is possessed by many of the uni
versities, idle three hundred and sixty out of the three hundred 
and sixty-five days of the year, when many companies would 
have been glad, if they could get possession of that equipment, 
to use it three hundred days in the year and make it efficient. 
It is too much like the farm machinery which is used, for, let 
us say, one week of the year, and the rest of the year it stands 
out in the weather. There is any quantity of such equipment 
in the technical universities of the country which ought to be 
efficiently used and used throughout the greater part of the year. 

Just what arrangement can be made for accomplishing this de
sirable result of cooperation between the corporation, which must 
use the results, and the individual research worker, either under
graduate or post-graduate, I am not sure. I have worked out 
a few individual cases, but more with a view of training research 
men than any hope that the work in the school would be very 
productive, so far as actual researches were concerned. As a 
training for research men, it has proven very valuable. 

F. C. Caldwell: It does seem that some kind of co-operation 
between the various engineering colleges where thesis work, 
both undergraduate and graduate, is being done, would be very 
desirable. We must all feel the lack of effectiveness that we 
experience in connection with much of this work. Along the 
line of what Mr. Skinner has said, we have to remember that the 
primary object of undergraduate research, is not the production 
of valuable results, but the training of men, who are largely 
beginners, so far as this kind of work is concerned. 

What is needed is some kind of clearing house between the 
various institutions to help in avoiding unnecessary duplication 
of work. In some cases, especially with undergraduate work, 
recognized duplication is a-good thing, on account of the checking 
of the results obtained. This also would be facilitated by such 
an arrangement. 

One other point is perhaps suggested in one of Professor 
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Karapetoff's items, the desirability of selection of the men who 
are to do undergraduate research. We try to guide men who 
seem to have no talent for investigation, and no very great inter
est in it, into other kinds of thesis work. We give them a design 
or a compilation, and thus reserve the energy of the instructing 
force and the equipment for the few men who seem to give prom
ise of really accomplishing something in the way of research 
and of really gaining something by the training which their work 
along this line will give them. 

E. E. F. Creighton: I think the most valuable suggestions 
regarding research work were given by our President in his 
address at the opening of the Convention a few days ago. This 
whole question, especially the educational side, is of the utmost 
importance. There is not the slightest possibility at the present 
time that we can have too much research taught. More theses 
should be written, beginning with a student's freshman year. 
Progress is dependent mostly upon research and invention. 
The idea seems to have gone around that the inventor has 
an especially fine mind, that he was born clever. I think it is 
a misconception. There are degrees of ability shown in lawyers, 
mechanics, doctors, engineers, inventors, and so on. It is not 
a question of relative ability in these several activities, but train
ing. Research and invention come from the suitable concomitant 
attitude of mind or view-point. Invention can be taught as 
readily and as certain of results as any of the professions. A 
definite course of educational work could be laid out, I believe, 
which would produce inventors by thousands. Most of the 
training in life, from infancy, is opposed to the production of 
inventors. It is too much to discuss at this time but, briefly put, 
I believe inventors would appear in numbers if everybody would 
give the mental attention they now apply to "What will people 
think of me if I do? " to "What will nature do for me if I do?" 

To show the results of the attitude of mind I wish to draw a 
contrast. In a big organization they have their work divided 
into many different departments. Two of these are Sales Depart
ment and Invention or Research Department. The attitude of 
the mind of a salesman is such that he could not possibly invent. 
The attitude of mind of the inventor is such that he makes an 
extremely poor salesman. The salesman must always look to 
the attractive points, the advantageous points of the things he 
has to sell. These are known colloquially as the "talking points." 
He must so impress the purchaser. On the other hand, the 
research man or inventor must skim over the things that go right 
and he must worry himself night and day about the little things 
that go wrong. Start an inventor out in the sales business, 
and he will tell the prospective customer all the things that are 
wrong about the apparatus rather then the things that go right. 

Before the war started, we had an organization of advanced 
students in industrial work, and it fell to my lot to take these 
students, who were all graduates of colleges, for two, three, or 
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six months and use them in the laboratory. I have had many 
illuminating experiences. I got far enough in this work to be 
able to tell, with a fair degree of certainty, where a man came 
from simply by watching how he went at his work. One illus
tration—three men were independently given a problem, and I 
was unable to see theiri again for two days. The first man went 
to the University library where he combed the shelves for infor
mation on the subject. It happened to be an investigation of a 
new type of protective apparatus. He reported that he was 
sorry that he was away from the big libraries where he could 
consult the authorities. (Incidently there were no authorities 
on this subject.) The second man was of a mathematical turn, 
and he sat down with a pencil and got his fundamental equation 
started, and attempted to solve the problem by differential 
equations. He had landed at the point where he had an expres
sion that he could not solve. The third man did not think 
about looking up published material, and tried no mathematics, 
but he went into the shop and commenced to make up a device 
to try out. 

Now, of these three men, the first one was educated in Paris, 
and like the French, venerated the authorities in science. That 
was his view-point. The second man was educated in one of 
our best eastern colleges, where they do a great deal of still 
thinking and a great deal of mathematical work, and although 
his tastes, as I found subsequently, were such as to allow him 
to do experimental work, he had been trained to immobile think
ing. The third man was from the good old wooly West where 
they have not formed the habit of looking up the subject or refer
ring to some authority. It seems to me that "try it" is the funda
mental need in all research work. 

Some time ago I had the pleasure of giving some young men 
a chance to train themselves for invention. To help me prove my 
point, I found that as soon as they got the view-point of the inven
tor they could invent on short notice. I remember one instance, 
where two of them made three inventions in ten minutes. All 
of these inventions did not ripen into patents, but, nevertheless, 
they caught the view point and invented. 

We often hear discouraging remarks made to young investiga
tors stating that they are beginning to investigate before they 
have had any training. It is a great mistake to assume that one 
must be familiar with current scientific facts before beginning 
to investigate independently—very much book knowledge is 
liable to be an overwhelming handicap and a damper to one's 
enthusiasm. The kindergarten is the place to begin investigation 
and invention. The work of Mari Montesorri is one of the best 
illustrations of this theory. If her methods could be carried 
along through the grammar schools and the colleges the scientific 
world would move forward in leaps and bounds. 

In the university world I know of one professor who, I think, 
has the proper view-point for training investigators. Professor 
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Sanford of Stanford University started his work, and is still 
carrying it on, in the face of a great deal of opposition. In his 
course in physics he took away the books from the students and 
gave them a lot of simple apparatus to work with and set them 
at it. The criticisms of his methods, especially by the engineering 
students, were—I can characterize them in one expression— 
"If I were a Faraday, I could get something out of that course.'' 
That is a great mistake. Every investigator must have a start. 
I have been surprised at the young fellows who have worked 
with me, who have made an investigation, gathered their data, 
and then not knowing what to do with it, have gone to some book 
to find out what it might mean. 

As a last proof that my theory is correct, I will cite the case 
of the Italian janitor in our laboratory, whom I set to work on 
research work. He has embarrassing moments with his arith
metic and spelling but nimble fingers and an active mind are 
gathering in much useful data. 

D. D. E wing: It seems to me the trend of the discussion 
has been mostly along the line of invention. I think that there 
is a great deal of research work that can be carried on in a 
university, that does not have anything to do with invention. 
Research work on subjects like the one which forms the basis of 
the paper following this one, "Tractive Resistances to a Motor 
Delivery Wagon on Different Roads and at Different Speeds,'' 
is a fair example of what I have in mind. Traffic studies 
relating to the transportation of passengers, the delivery of 
freight, the relation of traffic to schedules and car routing, 
and great variety of other engineering economic subjects are 
fruitful lines of research, the work on which can be carried on in 
universities as well as anywhere else. We should not get it into 
our heads that the only kind of research work is the 'research 
work which leads to invention. 

Regarding the alignment of research work in universities and 
colleges, I think that that depends on whether the research 
work is being done for the purpose of pure research and the 
results which come from such research, or whether it is being 
done for the purpose of training young men. 

I object to spoon-feeding the students. Too much alignment 
and guidance are not good for the student. The primary function 
of the university, in my opinion, is to train men and not to get 
definite results in research work. Such results, however, as we 
do get I think should be recorded where they may be available 
to all, and that, to me, is the crux of Prof. Karapetoff's paper. 
I desire to say a word regarding another line of research mentioned 
in Prof. Karapetoff's paper, namely, that of library researches. 
Such work, I believe, can be carried on in the university to better 
advantage than in the factories of manufacturing companies, 
or by engineers, or by the research men of operating companies, 
because of the library facilities that are available to university 
men. I think that one of our great difficulties, aHeast at Purdue 
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University, is to get men to do library research. The students 
all want to do experimental research. Prof. Flowers indicated 
that he had some difficulty the other way. I feel, however, 
there is a great field for university research along that line. 
As has been pointed out in the paper a resume of the various lines 
of thought and scientific endeavor would be very useful, and this 
could be carried on by the universities. 

Practicing engineers could co-operate in a very helpful manner 
with the university research men in the suggestion of subjects 
which are along economic or other lines not leading to invention. 
I readily appreciate Dr. Skinner's statement regarding the matter 
of invention. I can see why the manufacturing companies 
would not care to have such research carried on in the univer
sities, but, on the other hand, all those researches which do not 
lead to invention could be carried on in co-operation with opera
ting companies, and I think a great deal of value would result 
from it. Further the research work in this country would be 
greatly stimulated if we had a little better cooperation between 
the parties interested in such work. 

C. Francis Harding: I wish to bring up one or two points 
concerning which I am, to some extent, in opposition to the author 
of the paper, particularly with regard to the question of prizes. 
I do not believe that a monetary prize or any other prize is 
going to develop research men or induce them to take up re
search investigations in the university. I think possibly that some 
prestige, some honor, which might be conferred on such a man, 
possibly some recognition by the Institute such as the publishing 
of the paper, or that which the Engineering »Society of Western 
Pennsylvania offers in connection with its thesis investigations 
would be far preferable to holding out a prize of $25 or $50, 
whatever it might be, for the man who would carry on the best 
research investigation.The latter would take on the form which 
the university degree assumes for such men who are working to 
get the sheepskin only, and not for the training which the sheep
skin represents. 

I do not believe, to take up another question treated in the 
paper, that it is necessary for the Institute or any other body 
to suggest subjects. Any live man who is connected with a 
university, talking half an hour with an engineer of a manufactur
ing company, or of a public utility corporation, can find readily 
a large number of subjects which are available and worthy of 
research investigation, and which his institution is best fitted 
to undertake. Such may have either a practical bearing, 
or possibly some value as an invention. 

I feel that any action which the Institute may be able to take 
such as appointing a Research Committee or along any other 
line which will lead towards further co-operation between the 
universities and the men of the manufacturing companies and 
the utilities interested in research, will be to the mutual advantage 
of the student, the universities and ultimately we hope, to the 
manufacturing companies and the Institute as well. 
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N. S. Diamant: We may disagree with Prof. Karapetoff as to 
specific suggestions made in the paper, but I think we shall all 
agree that it is high time that universities raise their standards 
of scholarship and research and do their share along with the 
industrial corporations. It may not be exaggerating the impor
tance of the subject to say that it will prove a national calamity 
if they do not. 

Research is not something as mechanical as a glance at the 
paper may suggest, and in regard to it we may well refer to 
President Carty's address and abide by his advice and some of 
his suggestions. 

The average standard of scholarship and research at present 
is very low—considering the universities all over the country— 
and the author seems well justified in using the expression 
"superficial undergraduate thesis" with emphasis on superficial. 

In regard to the quantity and quality of work that has been 
done so far in the United States and in Europe—as I would 
add Switzerland, France, Belgium, etc., to the countries men
tioned by the author—I am afraid both Mr. Whitehead and 
Prof. Karapetoff are right in their comparison—the European 
work in general seems to be more thorough, and to be published 
in a more scholarly form, not only from a technical point of view 
but literary as well. 

J. J. Carty: The distinction which I made in my paper be
tween pure scientific research and industrial research is a dis
tinction which I think should be borne in mind all of the time 
in considering questions such as these. I have frequently heard 
during the discussion here the term "research," employed as 
though it meant but one thing. It really means two things. 
There is pure scientific research and industrial scientific research, 
and the necessity for this distinction is well illustrated when we 
come to discuss the ethics of publication as applied to the two 
cases. 

Pure scientific research is conducted for the purpose of extend
ing the boundaries of knowledge and publication is one of the 
goals. It is ethical to publish these results ; it would be unethical 
not to do so. 

When it comes to industrial research the ethics of the case 
are different. The industrial scientist is employed by a manu
facturer or other client to make a scientific investigation at his 
expense and for his benefit. It would be unethical for the indus
trial scientific research worker to publish the results of his 
investigation until his client gives him permission to do so; 
that is, until the client has determined to his own satisfaction 
that he will not be injured by the publication. 

There is no obligation whatever upon the manufacturer to 
give out to his competitors scientific information obtained at 
his expense and for his benefit. The manufacturer embodies the 
results of his scientific investigations in practical form and 
benefits the public through the improved product which he pro-
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vides. Almost invariably, however, the results of industrial 
scientific investigation are published in due course, as a rule this 
publication being in the form of an issued patent, which is the 
method adopted by our form of government to take the place 
of trade secrets. I am told, however, that there is such a thing 
as property in trade secrets and if you will read the remarkable 
paper by Mr. Frederick P. Fish on ' T h e Ethics of Trade Secrets/' 
you will find there a great deal of interesting and curious infor
mation upon this subject. 

The question as to whether our universities or technical 
schools should undertake industrial scient fie research is a large 
one which is now being carefully studied by many who are inter
ested in the subject. It is certain that if the technical schools 
are to carry industrial research work to the point of taking prob
lems from the manufacturer and solving them for pay, the manu
facturer will insist upon a contract with the university whereby 
the publication of the results will be forbidden until such time 
as he is protected by issued patents, or for other reasons concludes 
that his interests will not suffer by the publication. 

I do not wish to imply that there is no place for industrial 
research in the universities or technical schools. This question 
is now being seriously studied. I hope it will be found that there 
will be a great deal that they can do. I hope to see spring up 
near the universities large industrial research laboratories and 
if it is found that they can be successfully associated with the 
universities, all the better. 

In any event, as soon as our manufacturers have awakened 
to the importance of industrial scientific research, I believe 
industrial laboratories will spring up everywhere and that the 
universities and technical schools will find it difficult to graduate 
in sufficient numbers men trained in the rigorous methods of 
the pure scientist to carry on the work of industrial research. 

D. H. Braymer: I was interested in the remark of one of the 
speakers, comparing American journals with foreign journals. 
I think I have an explanation. It is hardest to obtain the results 
of research work from professors and universities themselves. 
It is next easiest to get it from the manufacturing companies, 
and it is easiest of all to get it from the research departments 
of the operating companies. Operating _ engineers interested 
in new developments are always glad to tell what they have done, 
why they have done it, and what they are going to do. I can 
see no reason why there should not be the same attitude toward 
a publication on the part of the uni versi ties and the manufacturers. 

A. A. Nims: We are thinking today in terms of the nation rather 
-than in terms of the individual. Five of the national engineering 
societies are just completing an important step in the prepared
ness program upon which the country has entered. It is, there
fore, appropriate and significant that we have brought to our 
attention, as convincingly as Professor Karapetoff has done, 
another service wherein the same societies, with others, can ren-
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der effective aid in furthering that larger preparedness for 
national co-operation of which military readiness should be an 
incidental phase. 

Scientific research has not been regarded with that degree 
of respect by those who might devote their talents to it, nor 
has such reliance been placed upon it by those who might use its 
results, as has been accorded it elsewhere. The writer has a 
distinct recollection of the distaste and dissatisfaction · with 
which senior thesis was regarded at the engineering college from 
which he graduated. The fellows looked upon thesis work as "not 
practical," i. e. unrelated to the work they expected to take up 
after graduation, or else themselves unfitted to accomplish 
results commensurate with the effort expended. Hence the 
majority of them considered there were other more profitable 
uses for their time, and since senior thesis has been made elective 
few take it. 

The business firms that are able to maintain adequate equip
ments for effective research are vastly outnumbered by those who 
are unable, and who acquire their new technical information by 
accident or by appealing to some outside agency for the solution 
of special pressing problems. Occasional, unrelated research, 
inspired by sporadic inquiries, is more expensive, less effective 
and commands less confidence than well-organized, well-directed, 
continued effort. The economics of a high load-factor applies 
to a plant for scientific research in the same manner, though not 
to the same degree, that it does to a plant for producing electric 
energy. 

With research encouraged and coordinated throughout the 
country students would gradually take a different attitude 
toward their first encounter with such work. Inquiries on various 
subjects would be referred to the best authority, securing the 
most reliable information in the shortest time. 

It is quite possible that one of the greater and more lasting 
benefits of the present commercial activity under limited sup
plies of materials may be found to lie in the fact that it opened 
our eyes to the incompleteness of our scientific and technical 
knowledge and compelled us to take systematic means to extend 
it. It is, therefore, greatly to be hoped that Professor Karapetoff's 
suggestions may lead to constructive action along the lines 
pointed out. 

Alexander Gray: The technical press is not able to obtain 
original articles from the universities because the universities 
are not turning out good stuff. Most of the research that is 
started is never completed because there is a lack of men of 
research ability and because the men available are not properly 
guided. The large corporations take the best of the men and 
some of those that are left become teachers. 

The original work done in most of our schools does not begin 
to compare with that done by the manufacturing companies 
and it is not because of lack of equipment. What we need 
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rather is men like Kelvin of Glasgow, Thomson of Cambridge 
and Arnold of Karlsruhe to guide our graduate schools, but such 
men do not seem 'to develop in our universities. 

One of the speakers considered it inadvisable to offer prizes 
for research. I have seen how two prizes offered to engineers 
for public speaking have set a whole senior class to work by 
giving direction to its thought. 

Prof. Karapetoff is right when he insists on the schools limit
ing themselves to one or two subjects rather than spreading 
their energy over a large number of disconnected subjects. 
Only by years of work in a given field can results be obtained 
that are of great value, and only in this way can the work be 
carried on from year to year with instructors always coming 
and going. 


